Two field experiments were conducted under saline soil during 2013 and 2014 seasons at Research Farm of El Sirw Agricultural Research Station, Damietta province, Egypt. Improving salinity tolerance and grain yield of hybrid rice were the main objectives of the current study. The experimental soil was clayey with salinity levels of 7.70 and 7.30 dS/m in 2013 and 2014 seasons, respectively. Egyptian hybrid rice one (EHR1) variety was used in this study. The studied treatments were including; water (spray control treatment), GA 3 with concentration (5, 10, 15 ppm), Auxin with concentration (5, 10, 15 ppm), Cytokinin with concentration (5, 10, 15 ppm). Those substances were sprayed at mid tillering, panicle initiation and booing stage. At heading the growth parameters of EHR1 was measured at heading stage as well as plant chemical contents were estimated. Grain yield and its components were estimated at harvest. The factorial design was used in the experiment with three replications. The obtained results showed that foliar spray treatments were found to be increased effective in enhancing growth plants of EHR1 and increased nutrient leaf content such as N and K. therefore, the salinity withstanding of EHR1 was raised resulted in proper growth and reasonable grain yield under salt stress. Applying Cytokinin or Auxin at 10 ppm as foliar application was most effective treatment in improving rice productivity under salt affective soils.
INTRODUCTION
Salt stress is one of the major abiotic stress factors that affect almost every aspect of physiology and biochemistry of a plant resulting in yield reduction (Foolad, 2004) . Thus, it is a serious threat to agricultural productivity, especially in arid and semi-arid regions (Parvaiz, A. and S. Satyawati 2008) .
Under saline conditions, plants establish physiological mechanisms of salinity tolerance such as osmotic adjustment against tissue water loss and ion uptake, and transport control against ion toxicity . Osmotic adjustment is achieved by the synthesis of inorganic solutes in the cells, which prevents internal water loss resulting in the maintenance of water relations (Sahu et al., 1993 and Saneoka et al., 1999) .
Ion compartmentation, exclusion, retranslocation, and control of uptake and transport can guard against ion toxicity .
Improvement for salinity tolerance would be of significant value for a sensitive crop like rice when it is grown on lands with salinity problems. Although, rice is one of the most important food crops in the world, both economically and nutritionally. It ranks among most sensitive into salinity (Maas and Grattan, 1999) . Not only rice is considerably less tolerant to salinity than wheat, but also salinity affects its reproductive development quite differently. Some researchers have used PGRs for reducing or eradicating the negative effects of salinity (Kabar, 1987) . For example, the exogenous application of PGRs, auxins (Khan et al., 2004) , gibberellins (Afzal et al., 2005) and cytokinins produces some benefit in alleviating the adverse effects of salt stress and also improves germination, growth, development and seed yields and yield quality (Egamberdieva, 2009) .
GA 3 plays a vital role in improving rice growth as well as yield and yield components of hybrid rice under saline soil conditions (Bassiouni., 2008) . Auxin (IAA) plays a major role on regulating plant growth. For example, it controls vascular tissue development, cell elongation, and apical dominance. However, Prakash and Prathapasenan (1990) reported that NaCl caused a significant reduction in IAA concentration in rice leaves GA3 has been reported to be helpful in enhancing rice growth under saline conditions. Growth and yield parameters of rice were significantly increased in response to application of cytokinin under saline stress (Zahir et al., 2001) The present study was carried out to promote growth and yield of Egyptian hybrid rice one under saline soil using PGRs.
MATERIALS AND METHODS
The study was carried out in the two seasons of 2013 and 2014 at the Experimental Farm of El Sirw Agricultural Research Station, Damietta Governorate, Egypt. The soil was clayey with salinity level of 8.00 and 7.50 dSm -1 (Soil were chemically analyzed according to Piper, 1950) in the first and second seasons, respectively as shown in Table (1) . Plants of EHR1 were sprayed with following materials at mid tillering, panicle initiation and booting stages; 1-water (control treatment), 2-GA 3 (5 ppm), 3-GA 3 (10 ppm), 4-GA 3 (15 ppm), 5-Auxin (5 ppm), 6-Auxin (10 ppm), 7-Auxin (15 ppm), 8-Cytokinin (5 ppm), 9-Cytokinin (10 ppm), 10-Cytokinin (15 ppm ) as a foliar spray.
1) Seed and nursery treatments
Seeds of EHR1 at the rate of 23.8 kg/ha were soaked in water for 24h at 30+ 2 ºc then placed between two layers of saturated gunny bags up to chitting (just appearance of radical) at 30+ 2 ºc.
The nursery seedbed preparation was well performed. The nursery was fertilized with calcium super phosphate (15.5% P 2 O 5 ) at the rate of 4 kg/ Kerat (Kerat = 175 m 2 ) on the dry soil before plough. Nitrogen in the form of urea (46.0% N) was added at the rate of 3 kg/ Kerat, after the last plough before leveling and immediately before sowing. Rice grains at the rate of 23.8 kg/ha for hybrid rice were prepared. Therefore, it was broadcasted with 2-3 cm standing water in the nursery in April, 25 th in both seasons. Weeds were chemically controlled by Saturn (50%) at the rate of 4.76 liter /ha.
The permanent field was well prepared as it indicated in the nursery. Calcium super phosphate (15.5% P 2 O 5 ) was added in the rate of 238 kg/ha on the dry soil before ploughing. Thirty days old seedlings were transplanted at the rate of 2-3 seedlings/hill with spacing of 20×20 cm, which were sown with 2-3 cm of standing water in the land. Potassium sulphate (48% K 2 O) was applied at the rate of 58 kg K 2 O/ha into two equal doses as basal application and at maximum tillering stage. The nitrogen in the form of urea at the rate of 165 kg/ha was applied into four splits, 1/4 at tillering stage + 1/4 at maximum tillering stage + 1/4 at panicle initiation (PI) +1/4 at the beginning of booting stage (B.S). The rest of cultural practices of rice under saline soil were followed according to the recommendation of Rice Research and Training Center.
2) Data recorded:
The data were collected at two stages as following: A-Growth characteristics at heading stage:
At heading stage, five hills were randomly taken and transferred to Lab to determine the following traits: leaf area index (LAI), chlorophyll content (SPAD value), dry matter production (g m -2 ), and number of tillers/hill, heading date and plant height.
Nitrogen content in shoot according to (Hafez and Mikkelsen 1981) , potassium and sodium content in shoot by using Flam photometer, Model E.E.L., according to (Jackson, 1967) were estimated.
B-Grain yield and its Components:
At harvest time, five main panicle were randomly taken from each plants to estimate the following characters; number of panicles/hill, panicle weight (g), number of filled grains panicle -1 , number of unfilled grains panicle -1 , 1000-grain weight (g). The six inner rows were harvest, dried and threshed to estimated grain yield (t ha -1 ), straw yield (t/ha -1 ) and harvest index (HI). The grain yield was adjusted based on 14% moisture.
Statistical Analysis:
The experiment was designated in a randomized complete blocks with three replications.
All data collected were subjected to standard statistical analysis according to Gomez and Gomez (1984) using the computer program (IRRISTAT). The treatment means were compared using Duncan's multiple range test (Duncan, 1955) .
RESULTS

1-Growth characteristics at heading stage:
Data in Table 2 indicated that foliar spray treatments had favorable effects on growth parameters at heading stage. All foliar spray treatments significantly increased hybrid rice growth; leaf area index, chlorophyll content and dry matter production in both seasons over control. Spraying rice plants with auxin at 15 ppm gave the highest LAI and dry matter production in both seasons, while foliar spray with 15 ppm cytokinin gave the highest values of chlorophyll content without any significant differences with the treatments of 10 and 15 ppm in both seasons. On the other hand, the lowest values of growth parameters were produced by control treatment (Table2). Similar findings had been reported by Pain and Basu, (1985) ; Acharya et al., (1990) ; Liu et al., (2011) and El-Ekhtyar et al., (2014) . Table 3 indicated that foliar spraying treatments significantly increased number of tillers and plant height in both seasons as compared with control treatment and shrink period to heading date. As seen in Table 3 the salinity significantly restricted the rice growth at heading stage as in control treatment, but foliar spraying treatments, particularly cytokinin at and 10, 15 ppm and auxin at 10 ppm could alleviate harmful effect of salts improving number of tillers. The tallest plants were recorded with GA 3 at 15 ppm without any significant differences with Auxin and Cytokinin at 10 or 15 ppm. Meanwhile, the control treatment gave the shortest plants. GA 3 reduced period from sowing to heading compared with the other treatments. These results are in agree with those of Awan and Alizai, (1989) ; Kuiper et al., (1990) ; Singh, (1996) . Regarding to N %, K + %, Na + % and Na + /K + ratio in shoot at heading date, data in Table 4 showed that foliar spraying treatments significantly boosted N% and K% and decreased Na + % and Na + /K + ratio in shoot over control treatment in both seasons. The highest value of N% was given by cytokinin at 10 ppm without any significant differences with GA 3 10 ppm and Auxin at the same concentration 10 ppm. Meanwhile, foliar spray with 10 ppm cytokinin gave the highest K + % without any significant differences with auxin and cytokinin at 15 ppm. On the other hand, the lowest means of N% and K 
2-Yield and yield attributes:
Regarding the yield and yield components, the foliar spraying treatments significantly increased all yield components and grain yield of EHR1 over control treatment (Tables 5, 6and7 ). Foliar spraying with cytokinin at 10 ppm gave the highest values of number of panicles/hill, panicle length and panicle weight without any significant differences with 10 ppm Auxin and 15ppm cytokinin. On contrary, the lowest values of abovementioned traits were produced by the control treatment in both seasons (Table 5) .
Date in Table 6 showed that the treatment of cytokinin at 10 ppm gave the highest values of filled grains without any significant differences with cytokinin at 15 ppm in both seasons. Foliar spray with GA 3 at 10 ppm gave the heaviest 1000-grain weight without any significant differences with auxin, cytokinin at 10 ppm and cytokinin at 15 ppm. The lowest values of them were produced by the control treatment. The lowest values of number of unfilled grains panicle -1 was obtained by 10 ppm auxin, while the highest value of number of unfilled grains was recorded by control treatment. Similar findings had been mentioned by Prakash and Prathapasenan, (1990) ; Singh, (1994) and Hare et al., (1997) .
The highest grain yield was obtained when rice plants were foliarly sprayed with cytokinin at 10 ppm without significant differences with cytokinin at 15 ppm and auxin at 10 ppm treatments (Table 7) . Foliar spraying treatments significantly increased straw yield of Egyptian hybrid rice one as compared with control treatment in both seasons of study. The lowest values of them were produced by control treatment. The results are in a good agreement with those reported by Awan and Alizai, (1989) ; Mathew and Rayan (1995) ; Zaher et al., (2001) and Peng et al., (2003) 
DISCUSSION
The current investigation clarified that applying varying foliar spray with PGRs treatments as foliar spray could significantly invigorate the plants than those obtained by traditional treatment (control) under salt stress.
The favorable effect of GA 3 is mainly attributed to enhancing IAA exertion, promoting cell elongation and division, reducing Na + and Cl -uptake, increased K + and N uptakes and chlorophyll content of rice plant leading to high growth rate, reasonable rice growth at early and late stages, improving source-sink relation resulted in high yield components and ultimately grain yield under salt stress as compared to traditional treatment Prakash and Prathapasenan,(1990); Singh, (1996) ; Lee et al., (1999) ; Chen et al., (2005) and Bassiouni, 2008) . Auxin (IAA) plays a major role on regulating plant growth. For example, it controls vascular tissue development, cell elongation, and apical dominance. However, Prakash and Prathapasenan (1990) reported that NaCl caused a significant reduction in IAA concentration in rice leaves, so application of auxin to rice plant GA3 has been reported to be helpful in enhancing rice growth under saline conditions resulting in high grain yield.
The superiority of cytokinin treatment is inducing high grain yield. Cytokinins (CKs) regulate plant growth aspects and developmental processes, including cell division, apical dominance, chloroplast biogenesis, nutrient mobilization, leaf senescence, vascular differentiation, photomorphogenic development, shoot differentiation and anthocyanin production Mok and Mok, (2001) . Cytokinins can also enhance resistance to salinity and high temperature in plants (Barciszewski et al., 2000) . It was hypothesized that cytokinins could increase salt tolerance by interacting with other plant hormones, especially auxins and ABA. Increase in yield and yield components of rice may be discussed with the work with Hanada et al., (1994) they reported that positive response of rice to cytokinin application. In a field trail, cytokinin application increased the yield of rice by 45.8% as compared to control Zahir et al., (2001) .
All previous plant regulators improved growth of rice and their salt tolerance as result of using cytokinin resulted in good growth, more adoption to salt stress, healthy growth, increased dry matter production, leaf are index (LAI), flag leaf area, more assimilates translocation to grains resulted in high yield components, less sterility ( high fertility percentage) of rice under salt stress and subsequently higher grain yield as well as harvest index than those obtained by control treatment Bassiouni, (2008 ) .
CONCLUSION
It could be concluded that rice productivity of EHR1 and durance were increased when rice plants were sprayed with 10 ppm of GA3 or Cytokinin under saline soil.
